. NLR'nin ≥1,5 prediktif değeri hastalığın şiddeti ile ilişkili olarak (duyarlılık =% 68,9; özgüllük = 63,7) bulundu.
INTRODUCTION
Allergic rhinitis (AR) which is an Ig-E mediated type-1 hypersensitivity reaction of the nasal mucosa is the most common type of chronic disorder in pediatric population, affecting more than 40% of children (1) . Due to its impact on quality of life, sleep disturbance, learning disability and economy it is a major health problem. Diagnosis of AR is based on the correlation between clinical definition and allergic diagnostic tests such as nasal cytology, skin prick test, total Ig E, specific Ig E (sIg-E) analysis and nasal provocation tests. Among diagnostic allergic tests, the most commonly used test is skin prick test which is easy, suitable and safe method with high sensitivity to confirm sensitization of a specific allergen (70-95% specificity and 80-97% sensitivity) (2). But its allergen panel contnent is limited and it is difficult to perform for poor cooperation especially in children, severe dermographism and diffuse dermatological conditions. Also response to allergen may not be enough in patients with chronic illness and agerelated hyposensitivity (2). Specific Ig E analyzes are used to confirm a mightily suspected clinical diagnosis. There is no standardization of quantitative results and specificities and sensitivities may differ between manufacturers. Also, it is more costly than skin prick test (3). Nasal provocation test evaluates the clinical effects that occur after intranasal administration of the allergen. Disadvantages of the NPT are the lack of standardized approaches to dosing and concentration of allergen extracts, and delivery systems and also the lack of a unified evaluation system, including clinical symptom scores and nasal patency measurements. It is mainly used for scientific purposes, not in clinical practice. Therefore, diagnose of AR with diagnostic tests may not always be useful due to the disadvantages of diagnostic tests and factors related to the patient.
Clinical practice guidelines on AR have clearly demonstrated the diagnostic approach of children with AR with an evidence-based documented revision and concluded that although certain diagnosis of AR without diagnostic testing is difficult, only clinical diagnosis may be sufficient (1) . Symptoms of AR are rhinorrhea, nasal obstruction, nasal itching and sneezing. However, describe of these symptoms in pediatric population is inconvenient because of the high frequency of upper respiratory tract infections like non-allergic rhinitis in children and the resemblance of the symptoms of each other (1) . Consequently, diagnose of AR in children based on symptoms can be quite difficult. Complete blood count is simple, cost-effective and routinely used test in children with AR. Thus, present study aims to find the association of hematological parameters of complete blood count and AR on their diagnostic and/or predictive value.
MATERIAL AND METHODS Patients
Children aged 3 to 10 years old with allergic rhinitis were evaluated retrospectively in the ENT department of Adana City Training and Research Hospital between April 2016 and May 2018. In patient registry files; sex, age, detailed histories of systemic disease and clinical visit notes, results of skin prick tests and complete blood cell count (CBC) of patients were appraised. Patients with asthma, adeno-tonsillar disease, immunodeficiency, autoimmune diseases, drug induced diseases, infectious diseases, cranial or genetic syndromes, vitamin D deficiency, haematological disturbance and insufficient file information were not included the study. A total number of one hundred and thirty six children with AR were included the study as study group. According to the ARIA guidelines (1), these 136 children were grouped as group 1 (mild group-45 children) and group 2 (moderate/severe-91 children) based on the severity of AR. Sixty children with no evidence of allergic disease included the study as control group.
The study was conducted and completed according to the rules outlined in the Declaration of Helsinki. Parents of children gave written informed consent for including the study. days. Histamine hydrochloride (10mg/ml) and physiological saline was used as positive and negative reference respectively. Skin reactions were measured 20 minutes after the application and ≥3 mm diameter of skin induration or larger than negative control was accepted as positive reaction.
Complete blood cell count
Blood samples were obtained on the day of the prick test and performed within approximately 60 minutes after blood samples with fully automated cell counter (Sysmex XN-9100TM Automated Hematology System, Kobe, Japan). Eosinophil count (103µL), percentage of eosinophils, lymphocyte count (103µL), percentage of lymphocytes, neutrophil count (103µL) and percentage of neutrophils were recorded for each patient. ELR and NLR calculations were performed by dividing the neutrophil or eosinophil count with lymphocyte count in complete blood count analysis.
Statistical Analysis
The Shapiro-Wilk test was performed to test suitability of the numerical data's normal distribution. Descriptive analyses were presented using median (minimum-maximum) for variables not distributed normally and means ± standard deviations (SD) for normally distributed variables. Mann-Whitney U test was used for group comparison of non-parametric variables.
Independent Sample t test was used for parametric variables in comparison. ROC curve analysis was performed to find the cut off value for variables to predict the development of sensitivity and severity. For all that, sensitivity, specificity and area under curve were calculated. A p value of less than 0.05 was deemed statistically significant.
RESULTS
The demographic characteristics and hematological parameters as well as mean ELR and NLR values of the study group and control group were depicted in Table 1 . No notable differences between the groups in the terms of age and sex was found (p=0,374 and p=0,278 respectively). The study group had significantly higher EC, E% and ELR than control group (p>0,05). There was no statistically significance with regard to neutrophil count, mean NLR and total Ig-E levels between the study and control groups (p>0,005).
Children with AR (study group) were grouped according to severity of AR. No noteworthy association was identified between group 1 and group 2 in the terms of age, sex, EC and ELR. However, group 2 had significantly higher neutrophil count, lymphocyte count as well as mean NLR than did group 1 (p=0,021; p=0,023 and p=0,010 respectively).
The demographic characteristics and mean values of hematological variables of group 1 and group 2 are represented in table 2.
To investigate potential associations between diagnosis of allergic rhinitis and eosinophil count and mean ELR, we used ROC analysis. The cut-off value of the parameters association of sensitization of children was found ≥3% (AUC= 0,690; p<0,0001; sensitivity=73,5%; specificity=71,7%) for E%, ≥0,3435 103µL (AUC= 0,659; p<0,0001; sensitivity=55,9%; specificity=73,3%) for EC and ≥0,09 (AUC=0,667; p<0,0001; sensitivity=61,8%; specificity=73,3%) for ELR (Table 3 ). Furthermore, mean NLR level of ≥1,5 (AUC=0,636; p=0,0001; sensitivity=68,9%; specificity=63,7%) emerged in ROC analysis as the cut-off value for association with severity. In the study group, children who showed sensitization to only one allergen considered to mono-sensitization group and children who showed sensitization to more than one allergen considered to poly-sensitization group. 33 children (24,3%) had mono-sensitization and 103 children (75,7%) had poly-sensitization. Group 1 had 9 children with mono-sensitization while group 2 had 24 children. No noteworthy association was identified between poly-sensitization group and mono-sensitization group in the terms of age or sex (p>0,05) and no remarkable association was detected between the groups according to EC, E% and mean ELR (p= 0,085; p= 0,175 and p= 0,927, respectively). On the other hand, mean NLR was 2,187 ± 1,123 in monosensitization group and 1,445 ± 0,746 in the polysensitization group. NLR was significantly higher in the mono-sensitization group compared to polysensitization group (p<0,001). The most common allergens were dermatophagoides farina [valid percent 79,4% (108/136)] and dermatophagoides pteronyssinus [valid percent 81,6% (111/136)]. 38 children had sensitization to mixture of grasses (valid percent 27,9%), 9 to oleaceae (valid percent 6,6%), 8 to salicae (valid percent 5,9%), 7 to aspergilli mix (valid percent 5,1%).
DISCUSSION
Eosinophilia of blood and tissue tracking exposure of the allergen is a common property of allergic disorders including AR. A number of studies have suggested that eosinophilia in blood is associated with allergen sensitization and considered to be predictors of sensitization, though not all studies conclude on the cut-off values in the clinical use (4-7). Only one study had shown that percentage of eosinophils ≥4% cut-off value (57,5% sensitivity, 72,5% specificity) was meaningful and might be used diagnosis of AR in range of 8-76 years old patients (5) . Yenigün et al. (8) reported that eosinophil counts were significantly higher while lymphocyte counts were lower in children with AR and ELR could be used in the diagnosis of sensitized children. However they haven't been reported the diagnostic cut-off value of these markers. Present outcomes of our study showed that the EC, E% and ELR was associated with the sensitivity of allergens in children. Furthermore, we also demonstrated that cut-off values with discrimination to sensitivity were found to be ≥0,34 103µL, ≥3%, ≥0,09 for EC, E% and ELR, respectively. Sensitivity and specificity of these values were 55,9% sensitivity and 73,3% specificity for EC, 73,5% sensitivity and 71,7% specificity for E% and 61,8% sensitivity and 73,3% specificity for ELR. Specificity values of these parameters were found very close to each other but the sensitivity of percentage of eosinophils were higher than others. AR is defined as a chronic allergic inflammation of the nose and described nasal symptoms of the disease. It is classified as mild or moderate / severe depending on the effects of symptoms on quality of life (2). There is still a controversy about NLR as a prognostic marker of inflammation in the literature (9). Nevertheless, Doğru et al (10) reported that NLR was associated with the severity of AR and could be useful as an indicator of inflammation marker in children with AR. Similarly, in Doğru et al (10), NLR was significantly higher in moderate / severe group than mild group in present study. Especially in preschool children, AR is evaluated concerning the severity classification on the basis of information of symptoms and the effects of symptoms on quality of life obtained by the declaration of the parents of children. NLR may be use as an indicator of inflammation and severity of AR and the conformity of family statement. Moreover, mean NLR level of ≥1,5 (AUC=0,636; p=0,0001; sensitivity=68,9%; specificity=63,7) found as a cut-off value for association with severity.
Our study exhibited that the number of polysensitized children was more than the number of mono-sensitized children and the most common allergen was dermatophagoides pteronyssinus and farina. In the literature there is no consensus how Ig E sensitization turn into clinical allergy. Bousquet et al (11) declared that this might be depends on multiple factors including familial history of atopy, mono-and poly-sensitization against allergen, levels of allergen sIg-E, qualitative differences in allergen sIg-E, allergen molecules with high and low allergenic activity (11). They reported that asymptomatic children might be more representative to mono-sensitization. Li et al (4) noticed that eosinophil count and levels of serum eosinophil cationic protein were positively associated in adult AR patients regardless of the number of positive allergen. Finding of present study showed that NLR is significantly higher in mono-sensitized children compared to poly-sensitized children. This result may be due to more poly-sensitization subjects in moderate/severe group and needs further investigations. No correlations between eosinophil count and ELR found in terms of sensitization status.
LIMITATIONS OF THE STUDY
This study also had some limitations common to any single-institutional retrospective analysis. First, the study subjects were consisted of only 136 children with AR and 60 control. Second, children did not classify according the duration of symptoms like intermittent and persistent AR.
CONCLUSION
Present outcomes indicated that eosinophil count, percentage of eosinophils, and also ELR could be important marker in the diagnosis of sensitization of children with over 70% specificity and 60% sensitivity values. These inexpensive and easily accessible markers can be used to discrimination of allergic or non-allergic children. Furthermore, NLR can be beneficial as an indicator of severity of AR and may be used to confirm of the severity of disease in children.
